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ABSTRACT
The purpose of the present research paper was three 
fold. First, determine if there is trade interdependence 
between the United States and Nordic countries (Denmark, 
Finland, Sweden, and Baltic States). Second, determine if 
there is correlation between the respective equity­
markets. Third, determine if the changes in the trade 
relations lead to the changes in stock markets 
correlations. The hypothesis of the project was that 
weaker trade relations between two countries would lead 
to lower correlation between their stock markets, 
providing beneficial opportunities for portfolio 
diversification. The findings of the analysis were that 
Nordic equities provide diversification benefits to the 
investment portfolios of the US investors. These findings 
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The investors are looking for higher returns and
lower risks. In order to do that different portfolio 
diversification methods are used. One of the methods is
geographic diversification by including in the investment 
portfolio assets from markets other than domestic equity 
market. This is beneficial if chosen markets are not 
interdependent and their returns do not move with the 
similar pattern to the domestic market.
With the strengthening trade relations between 
countries around the world the world markets have become 
increasingly integrated with each other. In addition 
equity markets are facing the trend of consolidation. 
Examples include recent NYSE and Euronext merger, and 
NYSE and NASDAQ bids for London Stock Exchange. In 
addition modern technology has made it easier for 
investors to invest in foreign markets. All this makes it 
harder for investors to find attractive markets that 
would provide hedging benefits in the form of higher 
returns and decreased risk.
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When investors plan investing in Europe, usually 
larger European markets like London, Germany, or France, 
are primary consideration, and smaller markets are not 
mentioned. But there are also stable Scandinavian and 
high growth Eastern-European markets that could be of 
interest to investors. The Scandinavian and Baltic 
markets have gone through the process of consolidation 
recently, and are operating under the OMX Group. 
Therefore it was of interest to analyze if the 
Scandinavian and Baltic equities would be good for 
diversifying the investment portfolios of the US 
investors.
The markets chosen for the analysis include three 
Baltic stock exchanges (Tallinn, Riga and Vilnius), 
Helsinki Stock Exchange, Stockholm Stock Exchange, and 
Copenhagen Stock Exchange. All of these stock exchanges 
are under OMX Group that operates stock exchanges in 
Scandinavia and Baltic States. Study leaves out Oslo 
Stock Exchange as it is currently not part of the OMX 
Group. OMX Nordic Exchange offers access to more than 80 
percent of the exchange trading in the Nordic and Baltic 
countries. All markets chosen are relatively small 
compared to the US stock market.
2
The period from January 2000 to December 2005, the 
total of 6 years, is analyzed. This period covers many 
changes in the equity markets in the Nordic region. These 
historic events include for example institution of common 
trading rules in 2001, and implementation of joint 
trading platform on all Nordic exchanges in 2004. These 
changes lead to increased interconnection between the 
markets but also bring more stability to the smaller 
markets and the increased trust of investors.
The purpose of the present analysis is three fold. 
First, determine the strength of trade relationships 
between the US and the Nordic countries. Second, evaluate 
the interdependence of Nordic and the US equity markets. 
Third, determine if the changes in trade relationships 
affect the interdependence of equity markets. The 
assumption is that stronger trade interdependence leads 
to increased correlation between the stock market returns 
of respective countries and vice versa. The overall 
objective is to ascertain if Nordic markets are good 
targets to hedge portfolio risk for the US investors, and 
if the risks of investing in these markets would be 




Many studies have researched the interdependence 
between the national stock markets and benefits of 
international portfolio diversification (e.g. Grubel, 
1968; Levy and Sarnat, 1970; Eun and Shim, 1989; Forbes 
and Rigobon, 2002). In general these studies have 
concluded that there is a significant amount of 
interdependence between national stock markets.
The study by Longin and Solnik (2001) analyzed the 
conditional correlation structure of international market 
returns based on the extreme value theory, and they 
concluded that the correlation of markets "increases in 
bear markets, but not in bull markets" (p 671). For the 
investor that would mean that during market declines the 
geographic diversification of the portfolio would have 
less benefits as the markets would be more dependent on 
each other.
Two recent studies focus on the analysis of the 
correlation between the US, Japanese, and the major 
European markets. Rezayat and Yavas (2006) conclude that 
the interdependence between the US, Japanese and European 
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markets is not strong, and the US investors would benefit 
most by diversifying into Japanese market. Morana and 
Beltratti (2006) analyzed the returns during the period 
from 1973 to 2004, and found that the correlation between 
equity markets has an increasing trend, and that U.S. and 
European markets are "strongly integrated" (p 14). Both 
studies focus on larger European equity markets and not 
smaller markets.
A few studies have focused on the North European 
markets and their interdependence between each other or 
with national stock markets of other regions of the 
world. Haavisto and Hansson (1994) compared the 
historical returns of Stoqkholm, Oslo, Copenhagen and 
Helsinki markets during the period from 1970 to 1998, and 
concluded that diversification in the Nordic markets is 
beneficial for Nordic investors. They focused solely on 
those four Scandinavian markets and did not analyze the 
benefits for the investors from other regions. Bos, 
Fetherston, Martikainen and Perttunen (1995) studied the 
international co-movement of Finnish equities. The 
authors use vector autoregression method in their study 
and concluded that "individual Finnish stocks are 
significantly positively related to those of Sweden" and 
5
the interdependence with the US market is significantly 
lower (p. 109).
Liljeblom, Loflund, and. Krokfors (1997) looked at 
the benefits of international diversification for Nordic 
investors, by analyzing the equity returns of 18 national 
stock markets during the period of 1974 to 1993. The 
authors concluded that the Nordic investors would have 
significant benefits from international diversification 
in spite of the increase in stock market covariance (p 
488). Booth and Martikainen (1999) analyzed the 
relationship of excess returns in Scandinavian markets 
and concluded that the relationship between the markets 
is weak and provides considerable diversification 
benefits (p 184). Pynnonen and Knif (1998) analyzed 
capital market integration by focusing on short- and 
long-term relationship between Finnish and Swedish stock 
indices during the period from 1920 to 1994. The authors 
found no common long-term behavior between these markets,' 
concluding that the relationship is so weak that it is 
meaningless, though the causality between the markets has 
increased (p 264).
All four studies mentioned have had the Nordic 
investors' point of view. Mathur and Subrahmanyam (1992) 
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investigated the interdependencies of Nordic and the US 
markets during the period of 1974 to 1985. They concluded 
that the US market affected only the Danish stock market 
and the Nordic markets had no affect on the US market. 
According to them, only changes of the Swedish stock 
market seemed to have an affect on the Norwegian and the 
Finnish markets, but not on the Danish market. None of 
the other Scandinavian markets seemed to cause any 
changes in other Nordic markets. Authors concluded that 
the Nordic markets seemed to be less than fully 
integrated with each other (p 596).
Baltic stock markets are very young and small, so 
there are few studies about their interdependence on 
other markets. Maneschiold (2006) analyzed the 
^integration of Baltic markets with the major European 
equity markets (UK, Germany and France) from the market 
stabilization point of view. Maneschiold found that the 
correlation of Baltic stock markets with the 
international markets was relatively low and the 
correlation between the Baltic markets was low as well (p 
43) .
Research has also looked at the economic factors 
that may determine the stock market interdependence. Such 
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economic factors could, for example, include currency 
exchange rates, oil and gold prices (e.g. Furstenberg and 
Jeon, 1989). One such factor is the trade relationship 
between different countries. In 1997, Chen and Zhang did 
a study to see if the trade relationships between 
countries influence the equity market correlations by 
focusing on four regions (US, Europe, Japan and Asian 
Newly Industrialized Economies). The authors concluded 
that the correlation of stock market returns is related 
to trade, and strong economic ties between two countries 
tend to mean that the financial markets of these 
countries will also move together (p 577). Similarly, 
Pretorius (2002) analyzed the fundamental factors that 
influence the correlation between emerging stock markets 
during the period from 1995 to 2000. The author concluded 
that the interdependence among emerging markets can be 
explained by economic fundamentals like trade 
relationship between two countries (p 103). Bekaert and 
Harvey (1997) analyzed the reasons for the difference in 
volatility in 20 emerging markets during the period of 
1976 to 1992. The authors found that capital market 
liberalization increases the correlation between equity 
markets (p 444). Bracker, Docking, and Koch(1999) 
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analyzed the correlation of stock market returns in 
relation to several economic, factors, including bilateral 
trade (p 25). In contrast to previous studies mentioned, 
the research by Liu, Pan, and Shieh (2005) concluded that 
the trade relations hypothesis is not a general rule and 
holds only in some countries. The authors analyzed if the 
trade relations influence stock market interdependence 
between the US and its major trade partners. They 
conclude that in case of some countries "there may exist 
other economic fundamentals that are more effective than 
trade relations in explaining the stock market 
interdependence" (p 93).
There has been no study that has analyzed the impact 
of trade relationships on the interdependence of 
Scandinavian or Baltic stock markets in relation to the 
US. In addition the previous studies about the 
Scandinavian markets have covered periods prior to the 
stock market consolidation in the region.
From the investors point of view it is also 
important to analyze the performance of smaller markets. 
The returns and risk level of Nordic markets could be 
good diversification tools for the US investors. This 
project has therefore practical implementation for the
9




METHODOLOGY AND DATA COLLECTION
The paper is divided into three parts of analysis. 
First, the trade dependency coefficients were calculated 
between all countries included in the study. Second, the 
correlations between the returns of chosen stock market 
indices were computed. Third, the relationship between 
the trade coefficients and stock market correlations were 
determined through regression analysis.
In order to analyze the trade relationships between 
the countries the following coefficients were computed: 
Trade Interdependency Coefficient (TIC), Trade Dependency 
Coefficient (TDC), and Comparative Advantage Coefficient 
(CAC). For the calculations MS Excel spreadsheet was 
used. The formulas for calculating the coefficients were 
as followed:
TIC = (X±j + Xji) / (Yi + Yj)
TDC = (Xij + Xji) / Yi
CAC = (X^ - Xji) / (Xij + Xji) 
where,
Xij - commodity export from country i to country j;
Xji - commodity export from country j to country i;
11
Yi - Gross Domestic Product (GDP) of country i; ■
Yj - GDP of country j.
The data for the trade dependence analysis was 
retrieved from two databases provided by the United 
Nations (UN) Statistical Unit. The trade data was taken 
from UN Commodity Trade Statistics Database at 
http://unstats.un.org/unsd/default.htm. The total 
commodity trade from country i to country j was used. The 
annual gross domestic products (GDP) for each country 
were taken from the UN National Accounts Main Aggregates 
Database at 
http://unstats.un.org/unsd/snaama/selectionbasicFast.asp. 
The data was retrieved for the period from 2000 to 2005 
on annual basis.
The second part of the analysis focused on the 
relationship between the returns of the chosen stock 
markets. The following market indices were used to 
represent market returns: OMX Stockholm Benchmark PI 
(OMXSPI), OMX Copenhagen Benchmark PI (OMXCPI), OMX, 
Helsinki Benchmark PI (OMXHPI), OMX Tallinn GI (OMXTGI), 
OMX Riga GI (OMXRGI), OMX Vilnius GI (OMXVGI), and S&P 
500 Index.
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The closing value of the stock market indices was 
used to analyze the performance of the markets. For the 
Nordic and Baltic stock markets the information was 
received via e-mail to the author from the market 
research analyst Fredrik Silfver at OMX Group (personal 
communication, February 28, 2007). For the United States 
stock markets the S&P 500 index was used and the daily 
data concerning the index was retrieved from 
Yahoo!Finance at http://finance.yahoo.com. The period 
from January 2000 to December 2005 was analyzed.
For the calculations MS Excel spreadsheet was used 
in most computations, unless stated otherwise. First the 
daily returns were calculated for each index using the 
following formula:
Fit = (Pit _ Pit-l) / Pit-l
where,
Rit = Return of t month of i market
Pit = Price Index of t month of i market
Pit-i = Price Index of t-1 month of i market
Next, the geometric mean returns of the daily 
returns were computed. The next step was to annualize the 
geometric mean daily return by converting it into the 
Annualized Return (AR) by using the following formula:
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ARi = Rdi x n
Where,
ARi - Annualized return of i market
Rdi ~ geometric mean daily return of i market
n - number of periods in year (360 days).
To determine the level of risk for the investors, 
the Standard Deviation of daily returns of each stock 
market index was computed. The formula used is as 
follows:
SDi = [nSt=1(Rit - Rmit)2 / n]1/2
where,
SDi ~ Standard deviation of daily return of i market 
n - Number of observations.
In order to compare the risk of the different 
markets on an annual cross-section basis, the Annualized 
Standard Deviation for each stock market was computed 
using the following formula:
ASDi = SDi x (n)1/2
where,
ASDi - Annualized standard deviation of i market
n - number of periods in year (360 days).
In order to eliminate the currency risk of returns, 
the daily returns were adjusted to the changes in the 
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exchange rates. First, the Exchange Rate Adjust Factors 
(ERAF) were calculated for each currency. For that daily 
exchange rate for each individual currency in relation to 
US dollar was collected from the OANDA Corporation Home 
page at www.oanda.com/convert/fxhistory. Exchange Rate 
Adjust Factors (ERAF) were calculated according to the 
following formula:
ERAF = (Exii - ExiT_i) 4- ExiT-i
where,
EXiT _ the average daily exchange rate of country i's 
currency to dollar at day T
ExiT-i - the average daily exchange rate of county i's 
currency to dollar at day T-l.
The daily returns were then adjusted to exchange rate 
changes using the following formula:
AREi = AR± x (1 + ERAF)
where,
AREi ~ Exchange rate adjusted daily return of i 
market.
Based on exchange rate adjusted daily returns the 
Annualized Exchange Rate adjusted Return (EAR) was 
calculated. First the geometric mean of the exchange rate 
adjusted daily returns was calculated as stated earlier.
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Then the Annualized Exchange Rate adjusted Return (EAR) 
was calculated using the following formula:
EARi = ERdi x n 
where,
EARi _ Exchange Rate adjusted Annualized return of i 
market
ERdi - Exchange Rate adjusted geometric mean Daily
Return
n - number of periods in year (360 days).
For the exchange rate adjusted returns the risk 
measure was computed in the form of standard deviation 
using the same formula stated earlier, except instead of 
daily return the exchange rate adjusted daily returns 
were used. The standard deviations were then converted 
into Exchange Rate adjusted Annualized Standard Deviation 
(EASD) also according to the formula stated before, 
except the standard deviations based on Exchange Rate 
adjusted Daily Returns were used.
Additionally the returns of market indices were 
adjusted to the risk calculating Sharpe Ratio based on 
exchange rate adjusted annualized returns for each year. 
The formula used for calculating Sharpe Ratio (SR) is the 
following:
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[ARiT - (KiT*)  ] / EASDiTSRj_T —
where,
SRi - Sharp Ratio of i market for year T
ARi - annualized return of country i market index for 
year T
Ki*  - average annual risk free rate of i market for 
year T
EASDiT ~ exchange rate adjusted annualized standard 
deviation of country i's market return in year T.
The information concerning the risk free rates was 
retrieved from the databases of the central banks of 
respective countries. For the US, T-bill rate is used. 
For Scandinavian and Baltic countries respective central 
banks annual average 1-month deposit rate was used for 
the risk free rate (e.g. for Lithuania 1-month VILIBID or 
for Finland 1-month EURIBOR).
The correlations between the stock markets were 
computed using exchange rate adjusted annualized returns 
in the statistics program SPSS 14.0. First, the 
correlations between the daily exchange rate adjusted 
returns for the whole period from January 2000 to 
December 2005 were calculated. Second, individual 
correlation coefficients were calculated for each 
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respective year during the period from 2000 to 2005 using 
daily exchange rate adjusted returns. Using the SPSS 14.0 
program, simple linear regression analysis was conducted 
in order to determine the effect of changes in the 
returns of the S&P 500 on the returns of the respective 
Nordic markets. In the analysis the daily returns of 
S&P500 Index were used as independent variable and the 
exchange rate adjusted daily returns of respective Nordic 
Indices were used as dependent variables.
The third part of the analysis is focused on 
determining the relationship between the annual trade 
coefficients and the annual stock market correlation 
coefficients. In order t,o do that, the correlations 
between the trade coefficients and stock market 
correlations were calculated using SPSS 14.0. Then, to 
determine if the changes in the trade coefficients have 
significant effect on the market correlations, simple 
linear regression analysis was conducted for each country 
using the SPSS 14.0 program. In the analysis the trade 
coefficients were used as independent variables and 
market correlations as dependent variables.
Based on the findings the ex post efficient frontier 
for the US investor was constructed using MS Excel solver 
18
tool. In the solver the standard deviation of the 
portfolio was minimized at each given return.
Short-selling was not allowed.
19
CHAPTER FOUR
ANALYSIS OF TRADE DEPENDENCE
Throughout history the countries around the Baltic 
Sea have traded closely with each other. Today all 
countries included in the study belong to European Union 
and their trade relations are governed by EU treaties. In 
the current research the trade relations between the 
Scandinavian countries, Baltic States and the US were 
analyzed by calculating trade interdependence (TIC), 
trade dependence (TDC) and comparative advantage (CAC) 
coefficients for the period from 2000 to 2005.
The analysis gives evidence that the trade relations 
are strong between the European countries included in the 
study. The countries are clustered in two sub-groups. 
Baltic States tend to trade more with each other, with 
the exception of Estonia that has very close trade 
relationship with Finland. Similarly, Scandinavian 
countries have stronger trade relations with each other. 
Trade with US has low significance compared to the trade 
with neighboring countries.
Trade interdependence was the highest in trade 
between Latvia and Lithuania, ranging from 0.037 in 2000 
20
and 0.044 in 2005. The trade interdependence between 
three Baltic States has had an increasing trend during 
the period. On the other hand, all European countries 
have very low trade interdependence with the US. The 
coefficient is as low as 0.00003 in 2005 between Estonia 
and the US. Denmark, Finland and Sweden have higher 
interdependence in trade with the US than the Baltic 
States, Sweden being the most interdependent in trade 
with the US.
Though the trade between Baltic States is strong, 
Estonia is highly dependent on trade with the 
Scandinavian countries Finland and Sweden. Estonia's TDC 
with Finland was the highest in the whole research (0.44 
in 2000), but it has a decreasing trend (0.29 in 2005). 
The Scandinavian countries are again dependent on trade 
with each other.
The US trade coefficients in relation to Nordic 
countries reflect that none of the countries are highly 
dependent on trade with the US. As can be seen from 
figure 1, Sweden has. the highest trade interdependence 
with the US out of the countries included in the 
research. Both Finland and Denmark have similar trade 
interdependence coefficient for trade with the US. Trade 
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interdependence of Finland on trade with the US has had a 
slight decreasing trend (from 0.00055 in 2001 to 0.00047 
in 2005), and trade interdependence of Denmark has had a 
slight increasing trend over the period analyzed (0.00041 
in 2000 to 0.0005 in 2005). The three Baltic States have 
very marginal interdependence on the trade with the US. 
Lithuanian trade interdependence with the US has had a 
slight increasing trend during the last three years 
analyzed. The interdependence of Estonia and Latvia on 
the trade with the US has been stable over the period.
Nordic Countries
22
Second trade coefficient analyzed, the trade 
dependence coefficient, has a similar pattern as trade 
interdependence. Sweden has the highest dependence of 
trade on the US, and that dependence has had an upward 
trend during the period (from 0.0012 in 2000 to 0.0014 in 
2005). The other two Scandinavian countries, Finland and 
Denmark, have similar levels of dependence on the trade 
with the US - Finland's dependence having again a 
decreasing trend -and Denmark having a slight upward 
sloping trend (from 0.00042 in 2000 to 0.00051 in 2005). 
The trade dependence of Baltic States on trade with the 
US is very low - Latvia having a TDC as low as 0.000028 
in 2005. The trade dependence coefficients are 
illustrated on the figure below.
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Denmark —s— Estonia —A—Finland —O—Lithuania —•—Sweden —X— Latvia
Figure 2. Trade Dependence Coefficient between United
States and Nordic Countries
The last trade coefficient analyzed is comparative 
advantage coefficient. This coefficient shows if the 
country has a trade advantage (coefficients is positive) 
or trade disadvantage (coefficient is negative) in trade 
with the partner country. From Figure 3 illustrates that 
this coefficient is more fluctuating than the two 
previous coefficients, and the comparative advantage in 
trade deviates from year to year in case of each country
24
Figure 3. Comparative Advantage Coefficient between the
United States and Nordic Countries
Figure 3 illustrates that the US has a disadvantage 
in trade with most of the countries included in the 
study. In the beginning of the period, USA had an 
advantage in trade with Latvia and Estonia. Estonia has 
improved the position during the period steadily (the 
coefficient has decreased from 0.12 in 2000 to -0.24 in 
2005). The trade with Latvia has fluctuated between 
advantage and disadvantage and in 2005 it seems that the 
only country with what the US had a trade advantage is
25
Latvia, but that coefficient is rather marginal - just 
0.0155. The US has a largest disadvantage in trade with 
Sweden and that disadvantage has had an increasing trend 
(from -0.18 in 2000 to -0.57 in 2005). The standard 
deviation of the comparative advantage coefficients of 
the US during the period from 2000 to 2005 is illustrated 
in the table 1. The most unstable is the US advantage in 
trade with Latvia - the standard deviation is 0.20.
Table 1. Standard Deviations of the United States
Comparative Advantage Coefficients in Trade with Nordic
Countries (2000-2005)
Sweden Finland Denmark Estonia■ Latvia Lithuania
0.15680 0.08212 0.06164 0.13434 0.20156 0.14182
In conclusion it can be said that the Scandinavian 
countries and Baltic States have strong trade 
relationships with each other. This relationship is the 
strongest between the neighboring countries like Latvia 
and Lithuania or Finland and Sweden. None of the 
countries are highly interdependent or dependent on trade 
with the US. The US has been at a trade disadvantage with 
26
most of these countries during the period from 2000 to 
2005.
If stronger trade relations lead to higher 
correlation in stock market performance, then it could be 
assumed that the Nordic stock markets are a good 
diversification instrument for the US investors because 
of weak trade interdependence and dependence. The next 
part of the analysis will focus at the correlation 
between the returns of Nordic stock market indices and 
S&P 500 index during the period from 2000 to 2005.
27
CHAPTER FIVE
ANALYSIS OF THE STOCK MARKET INTERDEPENDENCE
This chapter analyzes the performance of the equity 
markets of the chosen Nordic countries and the US. All of 
the Nordic stock markets operate under OMX Group. OMX 
Nordic Exchange offers access to more than 80 percent of 
the exchange trading in the Nordic and Baltic countries 
(About).
All markets included in the analysis are relatively 
small compared to the US stock market. The Baltic markets 
are also rather young and are counted as emerging markets 
and are currently Europe's fastest growing markets. The 
number of total companies listed on the Baltic markets 
was 70 as of the end of December 2005 and the market 
capitalization was EUR 11.6 billion (Baltic, p 4).
The Scandinavian markets are larger. Stockholm Stock 
Exchange had 272 companies listed as of end of December 
2005 and the market capitalization was EUR 372 billion. 
Helsinki Stock Exchange had 137 companies listed as of 
the end of December 2005 and the market capitalization 
was EUR 203 billion. Copenhagen Stock Exchange had 176
28
companies listed and the market capitalization was EUR 
156 billion. (OMX's, p 5)
As the representation of the market returns of these 
Nordic markets the following market indices were chosen:
For Estonia the OMX Tallinn Gross Yield Index 
(OMXTGI) was used, which is a capitalization 
weighted chain-linked total-return index, 
calculated on a continuous basis from the most 
recent prices of all shares that are listed on the 
Tallinn Stock Exchange Main and I-list list 
(Calculations of OMX Tallinn, 3);
For Latvia the OMX Riga Gross Yield Index (OMXRGI) 
was used, which is a capitalization weighted 
chain-linked total-return index, calculated on a 
continuous basis from the most recent prices of 
all shares that are listed on the Riga Stock 
Exchange Main and I-list list (Calculations of OMX 
Riga, 3) ;
For Lithuania the OMX Vilnius Gross Yield Index 
(OMXVGI) was used, which is a capitalization 
weighted chain-linked total-return index, 
calculated on a continuous basis from the most 
recent prices of all shares that are listed on the
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Vilnius Stock Exchange Main and I-list list 
(Calculations of OMX Vilnius, 3);
For Finland the OMX Helsinki Benchmark Price Index 
(OMXHPI) was used, which consists of the 50 to 70 
largest and most traded stocks, representing the 
majority of sectors (OMX Helsinki, 3);
For Sweden the OMX Stockholm Benchmark Price Index 
(OMXSPI) was used, which consists of the 80 to 100 
largest and most traded stocks, representing the 
majority of sectors listed on the exchange (OMX 
Stockholm , 3);
For Denmark the OMX Copenhagen Benchmark Price 
Index (OMXCPI) was used, which consists of the 50 
to 80 largest and most traded stocks, representing 
the majority of sectors (OMX Copenhagen, 3).
The weight of the constituent stocks in the three
Scandinavian indices is based on the market value 
adjusted by the free float. Only the part of the share 
capital that is considered available for trading is 
included in the index. The indices serve as an indicator 
of the overall trend on the respective stock exchanges 
(OMX Index, 2).
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The performance measures of the Nordic markets were 
compared to the Standard and Poor's Composite 500 Index 
(S&P 500) as a representation of the US stock market 
performance. S&P 500 Index is broadly based as it covers 
500 firms, and it is market weighted. The index value is 
computed by calculating the total market value of the 500 
firms in the index and the total market value of those 
firms on the previous day. The percent of increase in the 
total market value of those firms represents the increase 
in the index (S&P 500).
In the calculations of the market performances the 
daily closing value of each index has been used. From 
this information the performance measures were calculated 
as explained in the methodology chapter. The summary of 
the performance and risk measures of each market is given 
in the table 2.
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Table 2. Summary of Performance Measures of National
Stock Markets
Index
















of Exchange Rate 
Adj. Daily Returns
OMXSPI 0.19803 0.19717 0.98974 0.29045
OMXCPI 0.29883 0.29745 1.68595 0.20353
OMXHPI 0.08484 0.08195 0.51187 0.42790
OMXTGI 0.55676 0.55551 2.72647 0.20759
OMXRGI 0.56690 0.56619 2.51222 0.28252
OMXVGI 0.63623 0.63609 3.59234 0.17472
S&P 500 0.04724 - 0.169791 0.22419
1 For S&P 500 the Sharpe Ratio is calculated based on the Average Annualized 
Return
The performance of the markets was measured using 
three different indicators of return in the form of 
average annualized return; average exchange rate adjusted 
annualized return and Sharpe Ratio. All measures were 
calculated as specified in the methodology chapter of 
this paper. To measure the risk level of the market, 
average annualized standard deviation of the exchange 
rate adjusted daily returns was used.
From the summary of the performance measures it can 
be seen that during the period analyzed Lithuanian 
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market, represented by OMXVGI, had the lowest average 
risk and highest average annual return (measured by all 
three return measures). The largest market, the US 
market, on the other hand has the lowest return and 
average level of risk. In general the Baltic markets have 
the highest returns out of the markets included, but 
their risk levels are not significantly higher compared 
to the returns of the three Scandinavian indices. 
Surprisingly, it is the Finnish market that has the 
highest level of risk and the lowest level of return.
To analyze the relative movement of market returns
Pearson correlation coefficients were calculated.
Correlations between the returns of stock markets were 
computed based on the daily exchange rate adjusted 
returns. Correlation can be used as an indicator of 
interdependence of the markets. If the correlation 
between the assets is low, then the markets are not 
dependent, and vice versa. Low correlation implies that 
the investors of one market can gain potential 
diversification benefits from investing in the other 
market. On the other hand, if the correlation between the 
markets is high, the geographic diversification of the 
portfolio between these markets would not provide
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significant benefits. The summary of the correlations is 
given in the Table 3.
Table 3. Pearson Correlation between Nordic Stock Market
Indices and S&P 500
** - correlation is significant at the 0.01 level (2-tailed).
* - correlation is significant at the 0.05 level (2-tailed).
CPI HP! TGI RGI VGI S&P 500
SPI 0.605** 0.748** 0.214** 0.009 0.045 0.454**
Sig.2 0.000 0.000 0.000 0. 735 0.091 0. 000
CPI 0.498** 0.218** -0.030 0.068* 0.301**
Sig. 0. 000 0. 000 0.254 0.011 0. 000'
HPI 0.216** 0.028 0.016 0.364**
Sig. 0.000 0.292 0.543 0.000
TGI 0.100** 0.177** 0.056*





2 Sig. - Significance (2-tailed)
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The highest correlation is between the daily 
exchange rate adjusted returns of Stockholm and Helsinki 
Indices (0.748) and the coefficient is statistically 
significant. The Scandinavian indices have higher than 
average correlations between each other compared to the 
correlations with other markets. The correlations between 
the Scandinavian and Baltic markets are low - all 
correlations are below 0.25. Out of the Baltic markets 
the highest correlations with the Scandinavian markets is 
in Tallinn - in the 0.2 range with all three Scandinavian 
markets. Surprisingly the Baltic markets are not highly 
correlated with each other also - all correlations are 
below 0.2 and correlation between Riga and Vilnius is 
lowest at the level of 0.026.
From the US investors point the most important is 
the correlation of Nordic markets with the S&P 500 Index. 
S&P 500 is has the highest correlation with the OMXSPI - 
0.45, which is an average correlation. The other two 
Scandinavian markets have the correlations around 0.3 
with the S&P 500. It can be said that the Baltic markets 
are not correlated with the S&P 500 - the coefficients 
are marginal at the level below 0.05.
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Compared to the previous studies it seems that the 
intercorrelation between the Nordic markets has 
increased. For example Haavisto and Hansson (1994) 
observed much lower correlations between the markets. 
They analyzed the market returns from the period of 
1970-1988. The authors reported for that the correlation 
between Stockholm and Helsinki was the 0.221 level, 
between Stockholm and Copenhagen at 0.129 level, and 
between Copenhagen and Helsinki at the 0.289 level. The 
correlation results in this study are at significantly 
higher levels. This could imply increased interdependence 
between the Scandinavian markets
Correlation coefficient does not indicate if the 
changes in one market are causing correlating changes in 
the other market. This information would be beneficial 
for future investment decisions. In order to analyze more 
closely if the changes in the US stock markets, 
represented by S&P 500 index, cause similar changes in 
the Nordic stock markets, simple linear regression 
analysis was performed. The daily returns of S&P 500 
index were taken as an independent variable. For the 
Nordic markets the exchange rate adjusted daily returns 
were used.
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Table 4. Summary of the Regression Analysis of the




R2(b) Beta t Sig.
OMXSPI 0.000 0.791 0.550 9.969 0.000 0.303
OMXCPI 0.000 0.348 0.398 ■ 6.559 0.000 0.158
OMXHPI -0.001 0.835 0.356 5.761 0.000 0.127
OMXTGI 0.000 0.181 0.223 3.460 0.001 0.050
OMXRGI 0.002 -0.081 -0.035 -0.534 0.594 0.001
OMXVGI -0.001 0.056 0.088 1.338 0.182 0.008
The regression analysis confirms the results of the 
correlation analysis. S&P 500 index has the strongest 
relation with the Scandinavian markets. In case of 
Stockholm, Copenhagen, Helsinki and Tallinn the analysis 
is statistically significant. In case of Riga and Vilnius 
no significant causality was found. Out of the four 
markets where the results of the regression analysis are 
statistically significant, OMXSPI has the strongest 
interdependence with the S&P 500 index - R2 is 0.303, 
meaning that 30.3% of the variations in the returns of 
OMXSPI can be explained by the changes in the returns of 
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S&P 500 index. In case of Copenhagen and Helsinki the 
relationship is much weaker - 15.8% and 12.7% 
respectively can be explained by S&P 500. In case of 
Tallinn it can be said that though regression is 
statistically significant the practical significance is 
questionable as only 5% of the changes in returns can be 
explained by changes in the returns of S&P 500 index.
The results of both, correlation and linear 
regression analysis, imply that out of the Nordic 
countries included in the study, the Baltic States would 
be potentially the best candidates to diversify the 
investment portfolios of the US investors. The returns of 
these markets have a weak interdependence with the US 
market represented by S&P 500 index. Out of the three 
Scandinavian countries Sweden would be the least suitable 
candidate for the portfolio diversification as it has the 
highest interdependence with the US market and would 
therefore not be as beneficial to the investors.
The performed analysis is based on the historic' 
performance and does not necessarily indicate the similar 
relations in the future. For the investor it is important 
to know how these markets will be related in the future.
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Therefore it is necessary to look at the factors that 
affect the interdependence of these stock markets.
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CHAPTER SIX
ANALYSIS OF THE DEPENDENCE OF THE CORRELATIONS
OF THE STOCK MARKET RETURNS ON
THE TRADE RELATIONS
The relationship between the returns of the stock 
exchanges is changing. Different economic factors 
influence that relationship. One such variable is 
international trade. In the current study, the hypothesis 
has been that weak trade relationships between two 
countries would lead to weak interdependence of stock 
markets and therefore potential diversification benefits. 
In the first part of the analysis, the strengths of the 
US trade with the Nordic countries were analyzed. It was 
concluded that the trade interdependence between the US 
and Nordic countries is not strong, with the exception of 
Sweden which has relatively stronger trade relations with 
the US.
The results of the analysis of stock market 
interdependence had a similar result. Out of the six 
Nordic countries included in the study, OMXSPI index had 
the strongest interdependence with the S&P 500 index. The 
other stock market indices had lower levels of 
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correlation with the S&P 500 index. Regression analysis 
of the exchange rate adjusted daily returns showed 
significant relationship only in case of Stockholm, 
Copenhagen and Helsinki, with approximately 30% of the 
changes in OMXSPI being explained by changes in S&P 500.
In order to see if changes in trade relationships 
would affect the interdependence in stock market returns, 
simple linear regression analysis was performed. In the 
analysis, the three trade coefficients were taken as 
independent variables, and annual correlations of the 
exchange rate adjusted daily returns were taken as a 
dependent variable. The results of the analysis are 
presented in the summary table 5.
Table 5. Summary of the Regression Analysis of Trade




R2(b) Beta t Sig.
TIC 0.143 5.641 0.283 4.662 0.000 0.080
TDC 0.178 0.388 0.091 1.443 0.150 0.008
CAC 0.192 -0.018 -0.023 -0.365 0.716 0.001
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The analysis shows that only trade interdependence 
coefficient (TIC) has significant level of relationship 
with the market correlations. The other two coefficients 
do not have statistically significant dependence with the 
market correlations. Therefore closer attention is given 
to the relationship between annual correlations between 
the stock markets and annual trade interdependence 
coefficient of the selected countries.
According to the results of the analysis, the 
relationship between the trade interdependence 
coefficient (TIC) and the stock market correlations, 
where TIC is a predictor, can be written out with the 
following formula:
Estimated market correlation = 0.143 + 5.641 x TIC
This means that every unit change in the trade 
interdependence coefficient of two countries would 
increase the correlation between the respective two stock 
markets by 5.641 times. The analysis shows though that 
the practical significance of the estimates is low as the 
R2 is only 0.080, meaning that only about 8% of the 
changes in the market correlations can be explained by 
the changes in TIC. This is illustrated by the residual 
plot on the figure 4, where it can be seen that though
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there is a trend in the relationship between TIC and 
market correlations, the actual points for annual stock 
market correlations mostly do not fall on the predicted 
line. One reason for this is that the standard error of 
the estimates is over 22%.
Correlations
In conclusion it can be said that the Nordic markets 
have weak trade relationships with the US and the
,respective stock markets have weak interdependence with 
43
the US stock markets. According to the results of the 
simple linear regression analysis performed, the 
strengthening of the trade relationships between the US 
and Nordic countries would not have significant effect on 
the interdependence between the stock markets. Therefore 
the increased trade of Scandinavian and Baltic countries 
with the US, would not decrease the benefits that can be 
found for the US investors in diversifying their 
portfolios with the assets from these markets. In order 
to determine the optimal portfolio composed of the US and 
Nordic assets, the ex post efficient frontier is 




For the more practical implementation of the 
research the ex post efficient frontier was constructed 
using the exchange rate adjusted monthly returns of the 
chosen stock market indices. The monthly returns are 
adjusted to the US dollar, so the constructed efficient 
frontier would display the best portfolio opportunities 
for the US investor.
In order to construct the efficient frontier, MS 
Excel solver tool was used in order to find the weights 
of different assets in the portfolio. The MS Excel solver 
was assigned to find the minimal variance of the 
portfolio at each given level of expected annual return. 
Short sales were not allowed. This means that none of the 
assets can have a negative weight in the portfolio. The 
efficient portfolios would be the portfolios that lie on 
the efficient frontier and have the highest return at the 
given level of risk. The ex post efficient frontier for 
the US investor is illustrated on Figure 5.
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Figure 5. Efficient Frontier for the United States
Investor
The US investor who would imitate S&P 500 index 
would have had an average annual rate of return of 4.7% 
and a risk level of 22.4% (see table 2) during the period 
from 2000 to 2005. Through geographic diversification 
into the Nordic countries, the US investor can both 
reduce the risk of the portfolio and increase the annual 
return. The first step would be to include Copenhagen and 
Helsinki indices in the portfolio, then the Baltic 
indices. Up to the annual return of 44.5%, the portfolios 
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would not be efficient though as they lie on the lower 
part of the frontier, and at that level of risk, there 
would be a more efficient portfolio that would earn a 
higher annual return. The portfolio weights are 
illustrated in the Table 6.







OMXCPI OMXTGI OMXRGI OMXVGI S&P 500
0.445 0.110 0.182 0.160 0.137 0.339 0.182
0.500 0.113 0.160 0.187 0.151 0.406 0.095
0.540 0.118 0.145 0.207 0.161 0.455 0.033
0.580 0.126 0.075 0.233 0.170 0.522 -
0.620 0.147 - 0.090 0.127 0.784 -
0.636 0.175 - - 0.001 0.999 -
The optimal or minimum risk portfolio would be a 
portfolio with the average annual return of 44.5% and a 
standard deviation of 11%. This portfolio would include 
in addition to S&P 500 index all other indices analyzed, 
except OMXSPI and OMXHPI. The reason for that is that 
both indices had a stronger interdependence with the S&P 
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500 compared to the rest of the indices. The highest 
weight in the optimal portfolio would be on the OMXVGI 
index (33.9% of the portfolio weight), followed by OMXCPI 
index and S&P 500 index - both having the equal weight of 
18.2%. In addition the optimal portfolio would include 
OMXTGI index (16%) and OMXRGI index (13.7%). The more 
risk averse investor looking for higher returns would 
continue to lower the weight of S&P 500 and OMX 
Copenhagen PI indices in the portfolio and increase 
mostly the weight of OMXVGI. index in the'portfolio. The 
most risky portfolio that lies still on the efficient 
frontier would have risk of 0.175 and annual return of 
0.636.
The constructed efficient frontier is ex post 
illustration of the efficient portfolios composed of 
Nordic indices and S&P 500 index. It shows the mean 
variance and the mean annual exchange rate adjusted 
returns if the investor would have invested in such 




The hypothesis of the project was that weaker trade 
relations between two countries would lead to lower 
correlation between their stock markets, providing 
beneficial opportunities for portfolio diversification. 
The study focused on six Nordic countries and the US 
during the period from 2000 to 2005.
The study results showed that the trade 
interdependence and trade dependence between of the US 
and Nordic countries were weak during the period. The 
Nordic countries had stronger trade relations with each 
other. The US was at a disadvantage in trade with most of 
these countries during the period analyzed.
The evidence from the analysis of the 
interdependence between the stock markets suggested that 
the returns-of the US equity markets have a relatively 
low correlation with the Nordic markets. S&P 500 had the 
highest correlation with the Stockholm Index. No 
significant evidence was found of the correlation between 
the Baltic indices and S&P 500.
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The analysis did not provide significant support to 
the hypothesis that the changes in trade relations would 
lead to correlating changes in interdependence of equity 
markets. The results of the simple linear regression 
analysis.showed that strengthening of trade 
interdependence between the US and Nordic countries would 
not have statistically significant effect on the 
interdependence between these stock markets. It can 
therefore be assumed that the increased trade between the 
US and Nordic countries would not decrease the benefits 
that can be found for the US investors in diversifying 
their portfolios with the assets from these markets.
The current study has practical value for the 
investors looking for new markets for their investments. 
A lot of focus has been put in previous studies on the 
interdependence between the larger markets like the US, 
Great Britain, Germany and Japan. This paper focused on 
the smaller European markets. The analysis suggests that 
the returns.and risk level of Nordic markets make them a 





Exports 2000 - 2005 (in million USD)
2000 2001 2002 2003 2004 2005
DENMARK ex ports to:
Estonia 114.13 118.09 142.24 162.54 174.72 205.93
Finland 1,611.44 1,439.49 1,683.27 1,994.50 2,078.90 2,287.97
Latvia 103.17 128.04 143.21 155.99 185.34 225.16
Lithuania 197.89 228.26 250.97 284.25 274.34 292.29
Sweden 6,146.57 5,679.89 6,234.29 7,874.95 9,286.81 10,746.52
USA 2,596.90 3,030.41 3,267.92 3,688.32 3,895.48 4,473.81
ESTONIA export to:
Denmark 110.85 118.49 166.56 179.31 172.36 246.46
Finland 1,033.21 1,142.69 882.94 1,231.00 1,256.07 2,049.55
Latvia 275.06 298.89 335.03 417.55 430.73 673.59
Lithuania 120.24 143.70 179.04 226.54 226.33 359.31
Sweden 663.41 476.68 538.88 700.72 849.54 1,014.72
USA 69.93 86.61 93.56 130.84 189.45 239.58
FINLAND exports to:
Denmark 1,133.88 1,028.16 1,060.49 1,147.60 1,332.32 1,535.62
Estonia 1,386.08 937.72 1,148.71 1,270.52 1,707.46 1,685.02
Latvia 268.74 263.33 296.93 351.18 415.98 514.98
Lithuania 170.06 198.14 249.80 289.23 324.16 385.35
Sweden 4,137.03 3,537.44 3,720.83 5,086.94 6,604.14 6,981.89
USA 3,353.48 4,042.28 3,877.73 4,148.63 3,717.59 3,721.67
LATVIA exports to:
Denmark 108.83 115.75 130.39 173.64 233.82 273.83
Estonia 99.18 114.73 137.04 190.41 333.68 553.51
Finland 35.71 45.66 53.28 77.64 107.85 179.86
Lithuania 141.51 162.26 190.73 237.14 379.92 558.30
Sweden 202.66 191.46 240.77 305.35 427.87 398.48
USA 71.38 57.38 99.15 83.76 173.67 171.38
LITHUANIA exports to:
Denmark 185.94 205.51 278.90 338.70 442.70 509.47
Estonia 85.67 148.73 207.78 308.02 465.77 692.01
Finland 48.50 63.76 64.29 109.70 81.05 116.27
Latvia 571.86 579.00 530.32 692.01 947.27 1,206.76
Sweden 166.84 167.79 229.37 286.85 471.07 586.78
USA 184.74 174.13 194.26 200.68 440.08 562.65
SWEDEN exports to:
Denmark 4,630.93 4,618.19 5,056.96 6,550.48 8,212.18 8,969.33
Estonia 469.44 445.80 523.57 689.75 709.38 757.27
Finland 4,801.10 4,257.39 4,705.53 5,853.25 7,032.48 7,945.52
Latvia 209.07 227.27 255.73 348.94 402.59 389.24
Lithuania 192.12 186.20 272.04 351.10 376.82 425.83
USA 6,639.18 8,500.54 9,450.40 11,659.19 13,165.41 13,757.97
U.S. exports to:
Denmark 1,512.76 1,610.80 1,496.17 1,547.60 2,146.91 1,913.31
Estonia 89.52 57.80 81.50 120.57 133.48 145.49
Finland 1,570.60 1,553.65 1,536.67 1,713.49 2,066.46 2,247.93
Latvia 133.94 110.54 90.86 123.96 120.95 176.77
Lithuania 59.35 100.01 102.81 162.58 294.78 388.49
Sweden 4,556.88 3,547.84 3,154.15 3,224.88 3,265.15 3,709.43
Source: United Nations Commodity Trade Statistics Database. Retrieved
November 10, 2006, from http://unstats.un.org/unsd/default.htm
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APPENDIX B
GROSS DOMESTIC PRODUCT FOR UNITED STATES OF
AMERICA, SWEDEN, DENMARK, FINLAND, ESTONIA,
LATVIA AND LITHUANIA FROM 2000-2005
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GDP for USA, Sweden, Denmark, Finland, Estonia, Latvia and Lithuania 
from 2000 - 2005 (in million USD)
2000 2001 2002
Sweden 242,003 221,543 243,563
Denmark 160,082 160,476 173,881
Finland 120,563 122,122 132,561
Estonia 5,477 5,977 7,038
Latvia 7,726 8,231 9,203
Lithuania 11,462 12,141 14,128
U.S.A 9,764,800 10,075,900 10,417,600
2003 2004 2005
Sweden 304,145 350,145 357,683
Denmark 213,909 244,917 258,718
Finland 162,304 185,909 193,155
Estonia 9,190 11,234 12,762
Latvia 11,055 13,597 15,244
Lithuania 18,548 22,456 24,864
U.S.A 10,918,500 11,679,200 12,455,800
Source: United Nations National Accounts Main Aggregates Database.




TRADE INTERDEPENDENCE COEFFICIENTS AND THE STANDARD 
DEVIATION OF THE COEFFICIENT FOR UNITED STATES OF 
AMERICA, SWEDEN, DENMARK, FINLAND, ESTONIA,
LATVIA AND LITHUANIA FROM 2000-2005
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Trade Interdependence Coefficients and the Standard Deviation of the 
Coefficient for USA, Sweden, Denmark, Finland, Estonia, Latvia and 
Lithuania from 2000 - 2005




Estonia 0.001359 0.001421 0.001707 0.001532 0.001355 0.001666 0.000154
Finland 0.009782 0.008732 0.008954 0.008352 0.007918 0.008462 0.000637
Latvia 0.001263 0.001445 0.001494 0.001465 0.001621 0.001821 0.000188
Lithuania 0.002237 0.002513 0.002818 0.002680 0.002682 0.002827 0.000222
Sweden 0.026804 0.026957 0.027049 0.027845 0.029407 0.031985 0.002030
USA 0.000414 0.000453 0.000450 0.000470 0.000507 0.000502 0.000035
ESTONIA
Denmark 0.001359 0.001421 0.001707 0.001532 0.001355 0.001666 0.000154
Finland 0.019195 0.016241 0.014553 0.014587 0.015032 0.018136 0.001967
Latvia 0.028345 0.029112 0.029067 0.030030 0.030785 0.043816 0.005919
Lithuania 0.012156 0.016140 0.018276 0.019272 0.020543 0.027942 0.005252
Sweden 0.004578 0.004055 0.004240 0.004438 0.004314 0.004783 0.000258
USA 0.000016 0.000014 0.000017 0.000023 0.000028 0.000031 0.000007
FINLAND
Denmark 0.009782 0.008732 0.008954 0.008352 0.007918 0.008462 0.000637
Estonia 0.019195 0.016241 0.014553 0.014587 0.015032 0.018136 0.001967
Latvia 0.002373 0.002370 0.002470 0.002474 0.002626 0.003334 0.000368
Lithuania 0.001655 0.001951 0.002141 0.002206 0.001945 0.002301 0.000233
Sweden 0.024652 0.022681 0.022403 0.023454 0.025439 0.027099 0.001799
USA 0.000498 0.000549 0.000513 0.000529 0.000487 0.000472 0.000028
LATVIA
Denmark 0.001263 0.001445 0.001494 0.001465 0.001621 0.001821 0.000188
Estonia 0.028345 0.029112 0.029067 0.030030 0.030785 0.043816 0.005919
Finland 0.002373 0.002370 0.002470 0.002474 0.002626 0.003334 0.000368
Lithuania 0.037178 0.036386 0.030905 0.031387 0.036812 0.044008 0.004764
Sweden 0.001649 0.001822 0.001964 0.002076 0.002283 0.002112 0.000225
USA 0.000021 0.000017 0.000018 0.000019 0.000025 0.000028 0.000004
LITHUANIA
Denmark 0.002237 0.002513 0.002818 0.002680 0.002682 0.002827 0.000222
Estonia 0.012156 0.016140 0.018276 0.019272 0.020543 0.027942 0.005252
Finland 0.001655 0.001951 0.002141 0.002206 0.001945 0.002301 0.000233
Latvia 0.037178 0.036386 0.030905 0.031387 0.036812 0.044008 0.004764
Sweden 0.001416 0.001515 0.001946 0.001977 0.002276 0.002647 0.000462
USA 0.000025 0.000027 0.000028 0.000033 0.000063 0.000076 0.000022
SWEDEN
Denmark 0.026804 0.026957 0.027049 0.027845 0.029407 0.031985 0.002030
Estonia 0.004578 0.004055 0.004240 0.004438 0.004314 0.004783 0.000258
Finland 0.024652 0.022681 0.022403 0.023454 0.025439 0.027099 0.001799
Latvia 0.001649 0.001822 0.001964 0.002076 0.002283 0.002112 0.000225
Lithuania 0.001416 0.001515 0.001946 0.001977 0.002276 0.002647 0.000462
USA 0.001119 0.001170 0.001182 0.001326 0.001366 0.001363 0.000110
U.S.A
Denmark 0.000414 0.000453 0.000450 0.000470 0.000507 0.000502 0.000035
Estonia 0.000016 0.000014 0.000017 0.000023 0.000028 0.000031 0.000007
Finland 0.000498 0.000549 0.000513 0.000529 0.000487 0.000472 0.000028
Latvia 0.000021 0.000017 0.000018 0.000019 0.000025 0.000028 0.000004
Lithuania 0.000025 0.000027 0.000028 0.000033 0.000063 0.000076 0.000022
Sweden 0.001119 0.001170 0.001182 0.001326 0.001366 0.001363 0.000110
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APPENDIX D
TRADE DEPENDENCE COEFFICIENTS AND THE STANDARD
DEVIATION OF THE COEFFICIENTS FOR UNITED
STATES OF AMERICA, SWEDEN, DENMARK,
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Trade Dependence Coefficients and the Standard Deviation of the 
Coefficients for USA, Sweden, Denmark, Finland, Estonia, Latvia and 
Lithuania from 2000 - 2005




Estonia 0.001405 0.001474 0.001776 0.001598 0.001417 0.001749 0.000164
Finland 0.017149 0.015377 0.015779 0.014689 0.013928 0.014779 0.001112
Latvia 0.001324 0.001519 0.001574 0.001541 0.001711 0.001929 0.000204
Lithuania 0.002398 0.002703 0.003047 0.002912 0.002928 0.003099 0.000260
Sweden 0.067325 0.064172 0.064937 0.067437 0.071449 0.076206 0.004516
USA 0.025672 0.010038 0.008605 0.007235 0.008766 0.007395 0.007122
ESTONIA
Denmark 0.041077 0.039583 0.043876 0.037198 0.030895 0.035448 0.004564
Finland 0.441718 0.348069 0.288669 0.272200 0.263800 0.292632 0.067453
Latvia 0.068328 0.069202 0.067075 0.066155 0.068045 0.096153 0.011639
Lithuania 0.037595 0.048925 0.054962 0.058167 0.061608 0.082380 0.014914
Sweden 0.206838 0.154338 0.150959 0.151303 0.138768 0.138850 0.025383
USA 0.029113 0.024160 0.024874 0.027357 0.028746 0.030173 0.002421
FINLAND
Denmark 0.022771 0.020207 0.020698 0.019359 0.018349 0.019795 0.001494
Estonia 0.020067 0.017035 0.015326 0.015413 0.015941 0.019335 0.002054
Latvia 0.002525 0.002530 0.002642 0.002642 0.002818 0.003597 0.000408
Lithuania 0.001813 0.002145 0.002369 0.002458 0.002180 0.002597 0.000277
Sweden 0.074137 0.063828 0.063566 0.067406 0.073351 0.077282 0.005789
USA 0.040842 0.045822 0.040845 0.036118 0.031112 0.030906 0.005962
LATVIA
Denmark 0.027441 0.029618 0.029730 0.029817 0.030827 0.032734 0.001730
Estonia 0.048438 0.050252 0.051296 0.054994 0.056219 0.080497 0.011901
Finland 0.039407 0.037540 0.038055 0.038790 0.038525 0.045581 0.002975
Lithuania 0.092334 0.090057 0.078349 0.084048 0.097609 0.115787 0.012995
Sweden 0.053291 0.050872 0.053950 0.059185 0.061076 0.051674 0.004161
USA 0.026575 0.020400 0.020647 0.018790 0.021667 0.022838 0.002692
LITHUANIA
Denmark 0.033487 0.035728 0.037505 0.033586 0.031931 0.032246 0.002146
Estonia 0.017964 0.024086 0.027380 0.028820 0.030820 0.042283 0.008089
Finland 0.019069 0.021571 0.022232 0.021508 0.018045 0.020174 0.001632
Latvia 0.062238 0.061054 0.051037 0.050094 0.059102 0.070989 0.007760
Sweden 0.031318 0.029156 0.035490 0.034394 0.037758 0.040726 0.004207
USA 0.021295 0.022579 0.021028 0.019585 0.032725 0.038254 0.007682
SWEDEN
Denmark 0.044535 0.046483 0.046359 0.047429 0.049976 0.055121 0.003777
Estonia 0.004681 0.004164 0.004362 0.004572 0.004452 0.004954 0.000273
Finland 0.036934 0.035184 0.034596 0.035970 0.038946 0.041734 0.002684
Latvia 0.001701 0.001890 0.002038 0.002151 0.002372 0.002202 0.000238
Lithuania 0.001483 0.001598 0.002059 0.002098 0.002422 0.002831 0.000504
USA 0.046264 0.054384 0.051751 0.048937 0.046925 0.048835 0.003059
U.S.A
Denmark 0.000421 0.000461 0.000457 0.000480 0.000517 0.000513 0.000037
Estonia 0.000016 0.000014 0.000017 0.000023 0.000028 0.000031 0.000007
Finland 0.000504 0.000555 0.000520 0.000537 0.000495 0.000479 0.000028
Latvia 0.000021 0.000017 0.000018 0.000019 0.000025 0.000028 0.000004
Lithuania 0.000025 0.000027 0.000029 0.000033 0.000063 0.000076 0.000022
Sweden 0.001147 0.001196 0.001210 0.001363 0.001407 0.001402 0.000116
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Comparative Advantage Coefficients and the Standard Deviation of the
Coefficients for USA, Sweden, Denmark, Finland, Estonia, Latvia and
Lithuania from 2000 - 2005
2000 2001 2002 2003 2004 2005
DENMARK
Estonia 0.014563 -0.001694 -0.078753 -0.049042 0.006802 -0.089574
Finland 0.173956 0.166688 0.226983 0.269533 0.218859 0.196765
Latvia -0.026709 0.050423 0.046858 -0.053569 -0.115647 -0.097538
Lithuania 0.031129 0.052434 -0.052728 -0.087414 -0.234787 -0.270876
Sweden 0.140630 0.103097 0.104269 0.091815 0.061411 0.090140
USA 0.263804 0.212466 0.231047 0.200405 0.074472 0.107027
ESTONIA
Denmark -0.014563 0.001694 0.078753 0.049042 -0.006802 0.089574
Finland -0’145860 0.098522 -0.130811 -0.015798 -0.152317 0.097611
Latvia 0.469967 0.445240 0.419405 0.373597 0.126966 0.097852
Lithuania 0.167921 -0.017215 -0.074287 -0.152440 -0.345948 -0.316457
Sweden 0.171230 0.033472 0.014411 0.007887 0.089904 0.145287
USA -0.122845 0.199510 0.068885 0.040834 0.173309 0.244355
FINLAND
Denmark -0.173956 -0.166688 -0.226983 -0.269533 -0.218859 -0.196765
Estonia 0.145860 -0.098522 0.130811 0.015798 0.152317 -0.097611
Latvia 0.765396 0.704440 0.695714 0.637898 0.588243 0.482303
Lithuania 0.556153 0.513123 0.590638 0.450040 0.599961 0.536438
Sweden -0.074296 -0.092363 -0.116859 -0.070045 -0.031411 -0.064555
USA 0.362073 0.444721 0.432376 0.415401 0.285463 0.246874
LATVIA
Denmark 0.026709 -0.050423 -0.046858 0.053569 0.115647 0.097538
Estonia -0.469967 -0.445240 -0.419405 -0.373597 -0.126966 -0.097852
Finland -0.765396 -0.704440 -0.695714 -0.637898 -0.588243 -0.482303
Lithuania -0.603252 -0.562203 -0.470973 -0.489548 -0.427479 -0.367384
Sweden -0.015570 -0.085532 -0.030144 -0.066624 0.030446 0.011737
USA -0.304685 -0.316596 0.043639 -0.193530 0.178943 -0,015502
LITHUANIA
Denmark -0.031129 -0.052434 0.052728 0.087414 0.234787 0.270876
Estonia -0.167921 0.017215 0.074287 0.152440 0.345948 0.316457
Finland -0.556153 -0.513123 -0.590638 -0.450040 -0.599961 -0.536438
Latvia 0.603252 0.562203 0.470973 0.489548 0.427479 0.367384
Sweden -0.070426 -0.052010 -0.085109 -0.100707 0.111167 0.158949
USA 0.513710 0.270398 0.307838 0.104888 0.197724 0.183111
SWEDEN
Denmark -0.140630 -0.103097 -0.104269 -0.091815 -0.061411 -0.090140
Estonia -0.171230 -0.033472 -0.014411 -0.007887 -0.089904 -0.145287
Finland 0.074296 0.092363 0.116859 0.070045 0.031411 0.064555
Latvia 0.015570 0.085532 0.030144 0.066624 -0.030446 -0.011737
Lithuania 0.070426 0.052010 0.085109 0.100707 -0.111167 -0.158949
USA 0.185985 0.411068 0.499522 0.566666 0.602552 0.575274
U.S.A
Denmark -0.263804 -0.305871 -0.371897 -0.408854 -0.289383 -0.400886
Estonia 0.122845 -0.199510 -0.068885 -0.040834 -0.173309 -0.244355
Finland -0.362073 -0.444721 -0.432376 -0.415401 -0.285463 -0.246874
Latvia 0.304685 0.316596 -0.043639 0.193530 -0.178943 0.015502
Lithuania -0.513710 -0.270398 -0.307838 -0.104888 -0.197724 -0.183111
Sweden -0.185985 -0.411068 -0.499522 -0.566666 -0.602552 -0.575274
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APPENDIX F
STANDARD DEVIATION OF COMPARATIVE ADVANTAGE
COEFFICIENTS FOR UNITED STATES OF AMERICA, 




Standard Deviation of Comparative Advantage Coefficients for USA, 
Sweden, Denmark, Finland, Estonia, Latvia and Lithuania from 2000 - 
2005
DENMARK
Estonia 0.045558 Lithuania 0.134129
Finland 0.038086 Sweden 0.025766
Latvia 0.070420 USA 0.074224
DENMARK
Estonia 0.045558 Lithuania 0.134129
Finland 0.038086 Sweden 0.025766
Latvia 0.070420 USA 0.074224
ESTONIA
Denmark 0.045558 Lithuania 0.192975
Finland 0.118967 Sweden 0.069710
Latvia 0.165839 USA 0.134343
FINLAND
Denmark 0.038086 Lithuania 0.055212
Estonia 0.118967 Sweden 0.028593
Latvia 0.100339 USA 0.082124
LATVIA
Denmark 0.070420 Lithuania 0.086353
Estonia 0.165839 Sweden 0.044566
Finland 0.100339 USA 0.201559
LITHUANIA
Denmark 0.134129 Latvia 0.086353
Estonia 0.192975 Sweden 0.111741
Finland 0.055212 USA 0.141819
SWEDEN
Denmark 0.025766 Latvia 0.044566
Estonia 0.069710 Lithuania 0.111741
Finland 0.028593 USA 0.156801
U.S.A
Denmark 0.061641 Latvia 0.201559
Estonia 0.134343 Lithuania 0.141819
Finland 0.082124 Sweden 0.156801
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APPENDIX G
ANNUAL PERFORMANCE MEASURES FOR SWEDISH STOCK
MARKET INDEX OMX STOCKHOLM BENCHMARK PI
FROM 2000-2005
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Annual Performance Measures for Swedish Stock Market Index OMX
Stockholm Benchmark PI from 2000 - 2005
2000 2001 2002 2003 2004 2005
Average Daily Return -0.00009 -0.00002 0.00021 0.00101 0.00095 0.00123
Annualized Return -0.03152 -0.00550 0.07717 0.36226 0.34366 0.44209
Daily Standard Deviation 0.01995 0.02050 0.02024 0.01364 0.01007 0.00744
Annualized Standard 
Deviation 0.37855 0.38892 0.38412 0.25890 0.19099 0.14122
Exchange Rate adj. 
Average Daily Return -0.00009 -0.00002 0.00021 0.00100 0.00095 0.00122
Annualized Exchange 
Rate Adjusted Return -0.03221 -0.00614 0.07620 0.36111 0.34371 0.44039
Daily Standard Deviation 
of Exchange Rate adj. 
Returns 0.01995 0.02047 0.02025 0.01366 0.01005 0.00743
Exchange Rate adj. 
Annualized Standard 
Deviation 0.37861 0.38830 0.38420 0.25910 0.19077 0.14091
ER adj. Sharpe Ratio -0.15836 -0.09892 0.11191 1.30085 1.72765 3.05528
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ANNUAL PERFORMANCE MEASURES FOR FINNISH STOCK
MARKET INDEX OMX HELSINKI BENCHMARK PI
FROM 2000-2005
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Annual Performance Measures for Finnish Stock Market Index OMX
Helsinki Benchmark PI from 2000 - 2005
2000 2001 2002 2003 2004 2005
Average Daily Return -0.00041 -0.00040 -0.00008 0.00049 0.00064 0.00117
Annualized Return -0.14813 -0.14331 -0.02872 0.17622 0.23218 0.42079
Daily Standard 
Deviation 0.03645 0.03348 0.02607 0.01800 0.01293 0.00850
Annualized Standard 
Deviation 0.69161 0.63515 0.49464 0.34157 0.24527 0.16129
Exchange Rate adj. 
Average Daily Return -0.00042 -0.00041 -0.00009 0.00048 0.00065 0.00116
Annualized Exchange 
Rate Adjusted Return -0.15286 -0.14677 -0.03336 0.17342 0.23220 0.41907
Daily Standard 
Deviation of Exchange 
Rate adj. Returns 0.03642 0.03340 0.02607 0.01802 0.01290 0.00850
Exchange Rate adj. 
Annualized Standard 
Deviation 0.69110 0.63373 0.49465 0.34181 0.24485 0.16125
ER adj. Sharpe Ratio -0.27997 -0.29834 -0.13230 0.44154 0.86667 2.47359
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APPENDIX I
ANNUAL PERFORMANCE MEASURES FOR DANISH STOCK MARKET
INDEX OMX COPENHAGEN BENCHMARK PI FROM 2000-2005
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Annual Performance Measures for Danish Stock Market Index OMX
Copenhagen Benchmark PI from 2000 - 2005.
2000 2001 2002 2003 2004 2005
Average Daily Return 0.00036 0.00028 0.00052 0.00112 0.00116 0.00153
Annualized Return 0.13125 0.10090 0.18807 0.40400 0.41668 0.55206
Daily Standard 
Deviation 0.01248 0.01245 0.01535 0.01031 0.00657 0.00723
Annualized Standard 
Deviation 0.23679 0.23620 0.29126 0.19553 0.12462 0.13709
Exchange Rate adj. 
Average Daily Return 0.00036 0.00027 0.00052 0.00112 0.00116 0.00153
Annualized Exchange 
Rate Adjusted Return 0.12944 0.09849 0.18600 0.40234 0.41690 0.55154
Daily Standard 
Deviation of Exchange 
Rate adj. Returns 0.01248 0.01245 0.01535 0.01031 0.00657 0.00721
Exchange Rate adj. 
Annualized Standard 
Deviation 0.23672 0.23623 0.29122 0.19554 0.12464 0.13683
ER adj. Sharpe Ratio 0.36753 0.23345 0.52519 1.93755 3.17790 3.87406
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APPENDIX J
ANNUAL PERFORMANCE MEASURES FOR ESTONIAN STOCK
MARKET INDEX OMX TALLINN GI FROM 2000-2005
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Annual Performance Measures for Estonian Stock Market Index OMX
Tallinn Gl from 2000 - 2005
2000 2001 2002 2003 2004 2005
Average Daily Return 0.00118 0.00134 0.00162 0.00161 0.00180 0.00172
Annualized Return 0.42622 0.48157 0.58424 0.58033 0.64965 0.61854
Daily Standard 
Deviation 0.01566 0.01159 0.01113 0.01011 0.00888 0.00819
Annualized Standard 
Deviation 0.29719 0.21986 0.21120 0.19191 0.16856 0.15539
Exchange Rate adj. 
Average Daily Return 0.00118 0.00133 0.00162 0.00161 0.00181 0.00171
Annualized Exchange 
Rate Adjusted Return 0.42363 0.47942 0.58318 0.58006 0.65023 0.61657
Daily Standard 
Deviation of Exchange 
Rate adj. Returns 0.01575 0.01158 0.01114 0.01012 0.00887 0.00818
Exchange Rate adj. 
Annualized Standard 
Deviation 0.29885 0.21978 0.21136 0.19204 0.16828 0.15522
ER adj. Sharpe Ratio 1.27992 1.99115 2.61052 2.89773 3.74014 3.83939
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APPENDIX K
ANNUAL PERFORMANCE MEASURES FOR LATVIAN STOCK
MARKET INDEX OMX RIGA GI FROM 2000-2005
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Annual Performance Measures for Latvian Stock Market Index OMX Riga
Gl from 2000 - 2005
2000 2001 2002 2003 2004 2005
Average Daily Return 0.00136 0.00125 0.00115 0.00175 0.00182 0.00212
Annualized Return 0.48908 0.45052 0.41396 0.63008 0.65373 0.76405
Daily Standard 
Deviation 0.01678 0.03285 0.01246 0.00892 0.00869 0.00960
Annualized Standard 
Deviation 0.31833 0.62321 0.23641 0.16919 0.16495 0.18223
Exchange Rate adj. 
Average Daily Return 0.00136 0.00125 0.00115 0.00175 0.00181 0.00212
Annualized Exchange 
Rate Adjusted Return 0.48907 0.45021 0.41336 0.62934 0.65287 0.76229
Daily Standard 
Deviation of Exchange 
Rate adj. Returns 0.01679 0.03286 0.01247 0.00893 0.00869 0.00961
Exchange Rate adj. 
Annualized Standard 
Deviation 0.31850 0.62345 0.23661 0.16938 0.16489 0.18227
ER adj. Sharpe Ratio 1.43803 0.64041 1.63923 3.54915 3.75747 4.04903
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APPENDIX L
ANNUAL PERFORMANCE MEASURES FOR LITHUANIAN STOCK
MARKET INDEX OMX VILNIUS GI FROM 2000-2005
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Annual Performance Measures for Lithuanian Stock Market Index OMX
Vilnius GI from 2000 - 2005
2000 2001 2002 2003 2004 2005
Average Daily Return 0.00107 0.00134 0.00189 0.00237 0.00204 0.00189
Annualized Return 0.38407 0.48394 0.68077 0.85150 0.73572 0.68137
Daily Standard 
Deviation 0.01045 0.00906 0.00749 0.01061 0.00754 0.01007
Annualized Standard 
Deviation 0.19832 0.17189 0.14218 0.20131 0.14306 0.19105
Exchange Rate adj. 
Average Daily Return 0.00107 0.00134 0.00189 0.00237 0.00204 0.00189
Annualized Exchange 
Rate Adjusted Return 0.38416 0.48406 0.68093 0.85204 0.73589 0.67943
Daily Standard 
Deviation of Exchange 
Rate adj. Returns 0.01045 0.00906 0.00750 0.01062 0.00757 0.01005
Exchange Rate adj. 
Annualized Standard 
Deviation 0.19831 0.17189 0.14235 0.20149 0.14354 0.19075
ER adj. Sharpe Ratio 1.66932 2.60890 4.64667 4.14953 5.02122 3.45838
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APPENDIX M
ANNUAL PERFORMANCE MEASURES FOR UNITED STATES STOCK
MARKET INDEX S&P 500, FROM 2000-2005
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Annual Performance Measures for U.S. Stock Market Index S&P 500,
from 2000 - 2005
2000 2001 2002 2003 2004 2005
Average Daily Return -0.00011 -0.00005 0.00008 0.00049 0.00025 0.00012
Annualized Return -0.03921 -0.01719 0.02767 0.17816 0.09019 0.04380
Daily Standard 
Deviation 0.01463 0.01424 0.01711 0.01105 0.00709 0.00678
Annualized Standard 
Deviation 0.27750 0.27010 0.32458 0.20968 0.13458 0.12873
ER adj. Sharpe Ratio -0.34528 -0.15510 0.03503 0.80105 0.57583 0.10720
APPENDIX N
COVARIANCE MATRIX OF THE RETURNS OF UNITED STATES
■AND NORDIC STOCK MARKET INDICES FOR THE
PERIOD 2000-2005
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Covariance Matrix of the Returns of US and Nordic Stock Market Indices 















Vilnius Gl S&P 500
OMX 
Stockholm 
PI 0.08428 0.03572 0.09297 0.01290 0.00074 0.00229 0.02952
OMX 
Copenhage 
n PI 0.04142 0.04339 0.00919 -0.00175 0.00241 0.01375
OMX 
Helsinki PI 0.18310 0.01922 0.00340 0.00121 0.03490
OMX 
Tallinn Gl 0.04309 0.00585 0.00640 0.00263
OMX Riga 
Gl 0.07982 0.00127 0.00018
OMX 





MEAN RETURN, STANDARD DEVIATION AND WEIGHTS OF
ASSETS FOR THE PORTFOLIOS ON THE
EFFICIENT FRONTIER
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Mean Return, Standard Deviation and Weights of Assets for the 






















Vilnius Gl S&P 500
0.040 0.22419 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000
0.080 0.20395 0.00000 0.12587 0.03659 0.00000 0.00000 0.00000 0.83755
0.120 0.18552 0.00000 0.26479 0.00363 0.00000 0.01230 0.00000 0.71928
0.140 0.17765 0.00000 0.28471 0.00000 0.00000 0.04148 0.00000 0.67381
0.160 0.17038 0.00000 0.29193 0.00000 0.01424 0.06259 0.00000 0.63124
0.180 0.16351 0.00000 0.28593 0.00000 0.02993 0.07030 0.01618 0.59767
0.200 0.15687 0.00000 0.27807 0.00000 0.03977 0.07535 0.04054 0.56627
0.220 0.15050 0.00000 0.27022 0.00000 0.04961 0.08039 0.06490 0.53488
0.240 0.14442 0.00000 0.26236 0.00000 0.05945 0.08544 0.08926 0.50349
0.260 0.13867 0.00000 0.25451 0.00000 0.06929 0.09048 0.11362 0.47210
0.300 0.12835 0.00000 0.23880 0.00000 0.08897 0.10057 0.16235 0.40931
0.340 0.11993 0.00000 0.22309 0.00000 0.10865 0.11066 0.21107 0.34652
0.380 0.11382 0.00000 0.20738 0.00000 0.12833 0.12075 0.25980 0.28374
0.400 0.11176 0.00000 0.19953 0.00000 0.13817 0.12580 0.28416 0.25235
0.420 0.11042 0.00000 0.19167 0.00000 0.14801 0.13084 0.30852 0.22095
0.440 0.10982 0.00000 0.18382 0.00000 0.15785 0.13589 0.33288 0.18956
0.445 0.10979 0.00000 0.18185 0.00000 0.16031 0.13715 0.33897 0.18171
0.450 0.10980 0.00000 0.17989 0.00000 0.16277 0.13841 0.34506 0.17386
0.460 0.10997 0.00000 0.17596 0.00000 0.16769 0.14093 0.35724 0.15817
0.480 0.11088 0.00000 0.16811 0.00000 0.17754 0.14598 0.38161 0.12677
0.500 0.11251 0.00000 0.16025 0.00000 0.18738 0.15102 0:40597 0.09538
0.540 0.11785 0.00000 0.14454 0.00000 0.20706 0.16111 0.45469 0.03260
0.580 0.12612 0.00000 0.07517 0.00000 0.23298 0.16964 0.52221 0.00000
0.620 0.14717 0.00000 0.00000 0.00000 0.08984 0.12657 0.78359 0.00000
0.636 0.17452 0.00000 0.00000 0.00000 0.00000 0.00122 0.99878 0.00000
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